
C0KD3 COBETCKHX 

COUMAnHCTl/ISECKMX 

PECnVB/lMK 



rOCyflAPCTQEHHbllTl KOMHTET 

no 1130BPETEHMWM M OTKPblTMflM 

nPH TKHT CCCP 



.,,5ilo.. 1663180 A1 



(51)5 E 21 B 29/10 



OnMCAHME MSOBPETEHMa 

K ABTOPCKOMY CBH;^ETE/lbCTBy 



1 

(21) 4721422/03 

(22) 25,07.89 

(46) 15,07.91. 5k)n. N?26 

(71) A3ep6d(iA>KaHCKMi^ rocyAapcTBeHHbiii Ha- 
yMHO-Mcc/ieAOBaienbCKiiM m npoeKTHwti mhc- 

TMXyT He(t>TnHOl^ npOMUlU/ieHHOCTM 

(72) H.rXa<t>apoB, P.r.My<t)MA-3aAe, T.K:A/im- 
BepAi^~3aAet P-l". Ky/ineB m B.H. AKHMosa 

(!5Si322,24SAmS3) „ ^ 

(56) ABTopcKoe CBMAere/ibCTBO CCCP 

N; 905425, k/i. E 21 B 29/10, 1982. 

ABTOpCKOe CBMAGTe/lbCTBO CCCP 

rvfc 467994, K/i. E /I B 29/10, 1975. 



(54) yCTPOl?ICTBO JX^^ BbinPAB/lEHMfl 
OBCA/lHOl?! KO/lOHHbl 
(57) l43o5peTeHMe othocmtca k He4)TPH0M m 
raaoBOt^ npoM-CTw m npeAHaaHaneHo a/»« bw- 
npaB/ieHMfl o6caAHOii ko/iohhw (OK). Ue/ib - 
noBbiiijeHMe. HaAe>KH0CTM pa6oTbt ycrp-aa 3a 
CHer npeAOTBpaLueHMR ero 3dK/iMHMBaHMn b 

CKBd^'KUHe npti OAHOBpeMeHHOI4 3K0H0MMM 

3HepropecypcoB sa CHei o6ecneHeHMfl bo3- 
MoxHOCTM yMeHbiueHMn KpyrniAero MOMCHTa. 
JXnsi 3Toro Kopnyc (K) 1 ycip-sa wMeer kohmhc- 
CKMe npflMyio m o6pdTHbie HanpaB/ipioLUMe. a 
Ha ero napyxHOti noBepxHocru Bbtno/ineHbi 
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Ko/ibueBoi^ naa 2 n paAnanbHwe naaw 10. flo- 
c/ieAHne MMetOT b nonepeMHOM ceHeHwu K 1 
pasHOMepHO M3MeHflK)iuyKDc« r/iy6iiHy a^a pa- 
AnaiibHoro nepeMeineHMP po/inKOo (P) 5 m 6» 
KOTopwe pasMeiueHw e naaax 10 c bo3mo>kho- 
CTbK) paAwa/ibHoro nepeMeuieniifl. B Konbue- 
BOM naay 2 noc/ieAODaienbHO c 

B03MO)KHOCTbK) BpaiUeHMfl OTHOCMTe/lbHO HpO* 

AO/ibHOii OCM K 1 yciaHOBneHW KO/ibua 3, 4 m 8 
c naaaMM 9 Ha oBpameHHbix Apyr k APyry no- 



sepxHOCTjix. TAe pacno/iO)KeHbi BwcTynu. /J/im- 
Ha naaoB xoneu 3, 4 m 8 b nonepeMHoi^ nnocKo- 
CTM K 1 paBHa Be/iMMMHe paAi^d/tbHoro 
nepeMeiueHMfl P 5 m 6. Me>KAy KO/ibqaMn 3, 4 
M 8 c B03M0)KH0CTbK) Bpau;eHMfl BOKpyP CBoeii 
OCM pasMemen btopom paa P 5 m 6. 8 cnyMae 
CMflTMfl OK Ha KaxoM-To ee yMacTKe no BCCMy 
nepuMerpy BwnpaB/ieHne OK 6yAeT ocyiueci- 

B/l«TbCfl HenOCpeACTBeHHO BCeMM MeTbipbMfl P 

5 M 6, 4 M/i. 



MsoOpereHiie othocmtcw k He(t)TnHoii m 
rasoBoti npoMuuj/ieHHocTn, a mmchho k ycr- 
poiiCToaM A^fl BbinpaB/ieHMfl o6caAHOM Konon- 

Hbl. 

UenbK) M3o5peTeMn« yiB/iflexcfl noBbiiue- 
Hue HaAe>KHOCTM pa6oTbi ycipoiiCTBa 3a CMei 
npeAOTopaiueniin ero saKnuHUBaHun b CKsa- 

>KMHe npn OAHOBpeMeHHOM 3K0H0MMM SHeprO" 

pecypcoB 3a CMer o6ecneMeHMn yweHbtueHUfl 
KpyTfltuero MOMeHxa. 

Ha (t)Mr. 1 cxcMaiMMHo M3o6pa>KeHO npcA* 
naraeMoe ycrpoCiCTBo; na 4)Mr: 2 - pa3pe3 A-A 
Ma <|)Mr. 1; na (})Mr. 3 - paapea B-5 na <t)Mr. 1; 
Ha 4>Mr. 4 - rpaeKTopnn nepeMeiuenuM ocevi 
opameHUfl . po/imkob,. ncpeKaibiBatoiuMxcw no 

.CMflTOM M HeCMflTOCi CTGHKaM oOcaAHOM KO/IOH- 
Hbl. 

YCTPOMCTOO COCTOMT M3 UM/lMHAPMMeCKOrO 

MMeiomero KonnMecKyK) npnMyio m oOpaxHyK) 
Hanpaon«KiiMyK) Kopnyca 1, na napyKHOCi no- 
oepxHOCTM KOToporo Bbino/iHeH Ko/ibueaoM 
naa 2. rAe noc/ieAOBare/ibHo pasMemeHw um- 
/iMHApuMecKne Konbua, Bepxnee 3 m HWKHee 

4, Me>KAy KOTOpbIMM ycraHOB/lCHbl C B03MOK- 

HocTi^to BpatMeHun Boxpyr CBoeifi ecu aepxHuii 

pnA pO/IMKOB 5 M HVDKHMil pjlA PO/IMKOB 6, CHa5- 

)KeHHbix pa3MeuieHHbiMn a aepxHew m MVDKHevi 

MaCTflX Ha MX TOPUOBWX nOBepXHOCTflX BblCTy- 

naMM 7. Me)KAy aepxHMM m hidkhmm psAaMn 
po/iiiKOB ycTaHOB/ieno cpeAHee un/inHAPHMe- 
CKoe KO/ibuo 8. Bepxnee 3, cpeAnee 8 m hmjk- 
Hee 4 unnMHAPMMecKMe xo/ibua BbinonneHbi c 
naaaMii 9 na o6pau;eHHbix Apyr k APyry noBep- 
xHOCTflx, TAe pacnono)KeHbi Bwcrynu 7 ponu- 
KOB. PonnKn 5 M 6 ycraHOB/ieHbi b naay 2 m 
paAnanbHbix nasax 10 Kopnyca. flaaw 10 Kop- 
nyca nweiOT b nonepeMHOM ceMenuM KOpnyca 
paBHowepHo ii3MeH«K)iuyK)cn rnyGnny or bw- 
CTynoB 11 K onaAMHaM 12 An« paAwanbHoro 
nepcMeiueHMn poniixoB. Konbua 3. 4 m 8 ycra- 

HOSneHbl C B03M0)KH0CTbtO BpaiUeuUfl OTHOCH- 

Te/ibHo npoAOAbHovi OCM Kopnyca, a A^Mna 
naaoB 9 Koneu b nonepeMHoi^ h/iockoctm xop- 
nyca paBHd paA^anbHOMy nepeMeiMeHMio po* 
/iMKoa. B Kopnyce BbinonneH ocesoM Kanan 13. 



VcTpoMCTBo pa6oTaeT c/ieAywiuMM o6pa- 

30M. 

YCTPOMCTBO Ha KO/IOHHC 6ypM/ibHbix Tpy5 
cnycxaiOT b CKBa)KMHy m npM AOCTHJKeHMM mm 

5 BepxHGM rpaHMuw CMflioro ynacTKa o6caAHOt% 
KO/ioHHbi'cnycK npeKpamaiOT. SareM oMenb 
MeA/iGHHo BpaiuaiOT KO/ionny 6ypMnbHbix 
Tpy6. Ecnii KonoHHa Tpy6 cboOoaho Bpaiuaer- 
Cfl 3T0 yxaawBaer na to. mto pnAw poamkob 

10 BepxHMii 5 M HM>KHMM 6 ((t)Mr. 1-4) eiue He 

BSaMMOAGMCTByiOT CO CMflTbIM yMdCTKOM 05- 

caAHOM KonoHHbi. HeanaMMTe/ibHo yBe/iMMMs 
r/1y6MHy cnycKa ycTpoMCTsa, BHOBb BpaiuaiOT 
KO/iOHHy 6yp.M/ibHbix rpyS. Aa/ibHCMiuMM cnycK 
15 ycTpoMCTBa npeKpaiuajox b tom c/iynae. ec/iw 
npM BpameHMM ko/johhw Tpy6 BoaHMxaer co- 
npoTMB/ieHMe ee BpaiueHMto. mto CBMAerenbCT- 
Byer 06 ynope po/imkob ycTpoMcraa a cmptui^ 
yMacTOK o6caAHOifi ko/iohhu. Plocne aToro co- 

20 3AaK)T UMpKy/inUMK) npOMUBOMHOM )KMAK0CTI1 

B CKBa>KMHe. KOTopan npoxoA^T Mepea ocesoA 
Kanan 13 Kopnyca 1 m noc/te BbixoAa m3 Hero 
OMbiaaer po/imkm m cnocoGcTByer mx ox/ia)KAe- 

HMK). npM BpatUeHMM KG/tOHHbl OypM/lbHblX 

25 Tpy5 Bpaiuaexcfl Kopnyc 1 ycTpoftcTaa, npw 
3T0M po/iMK, HaxoA^tuMMCfl BO BnaAMHc 12 pa- 
A^anbHoro naaa 10 Kopnyca (<t>Mr. 4). oKaauaa- 
ercn npMxaibiM OAHoapeMeHHO k cmrtovH 
cieHxe oScaAHOif^ KonoHHbi m Any paAManbHoro 
30 naaa Kopnyca. B peay/ibTare Merc npovicxoAHT 
nepexaTbiBaHne po/iMxa no ynoMsinyruM no- 
eepxHOCTWM o6caAHOi;^ ko/iohhu m KOpnyca yc- 
TpoMCTBa. B TO >Ke apeMn po/iMK. 
pacnonoxeHHuC^ c npoTMsono/iOKHOi^ cropo- 
35 Hbi Kopnyca 1, ynMpaexcJi a necMnTyto CTCHKy 
o6caAHOM KO/iOHHbi M HepeKaiy BaeTCR oaho- 
apeMCHHo no axoti noaepxHOCTM m AHy paAw- 
anbHoro naaa Kopnyca. FlpM 3tom 
HanpaB/ieHMe nepexaTbiaaHMn po/imkob m apa- 
40 lueHMe, canaaHHbix c hmmm aepxHero, cpeAHC- 
ro M HW)KHero UMnwHApwMecKMx Koneu 3, 8 m 4, 
coBnaAaeTC Hdnpas/ieHMeM apaiueHMn xopny- 
ca 1 ycTpoMCTBa. 8 npouecce nepeKaxuBaHMP 
poiiMKOB no AHy paAManbHoro nasa 10 ohm m3 
45 BnaAMHbi 12 nepeMeiuawTCR na aepiuMHy 11, 
MTO conpoBoxAaeTcn npMHyAMxenbHWM aw- 
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,flOM>KeHMeM po/inKOB 113 Kopnyca nop, /^ewcr- 
BneM 003HMKaK)mero Sokobopo (Bbinpao/inK)- 

mero) yCHHMfl. ripW BblABM^KeHHH pO/lMKOB nx 

Bwcrynw 7 nepeMemawTcn no naaaM 9. koto- 
pwe npeAycMorpeHbi e Ko/ibuax 3. 4 m 8. ripw 5 
3T0M xpaeKTopup nepeMeiueHMfl ocm apaiue- 
HMfl l)on\AK3, nepeKaTbiBawtuerocfl no necMfl- 

TOM CTCHKe 06caAH0M KO/IOHHW. GyACT MMCTb * 
SUA OKpy>KHOCTM. HOKasaHHOM Ha <|)nr. 4 

cn/iotiJHOti /iMHuew, qeHip KOTopoPi coBnaAaer 10 
c MCHTpoM oScaAHOM KO/ioHHw. Ocb )Ke spa- 
u4eHMfl po/iMKa, nepeKaTbiBajOLqerocfl no cma- 
TOM CTCHKe KonoHHbi M Bwnpao/iflKjiMero 66, 
6yAeT nepeMeiAaibcn no napaOo/inHecKOM 
TpaeKTopMM. KOTopafl noKaaana na tom >Ke (t)M- 15 
rype nyHKTupHOM /iMHuew. 3to npoMcxoAWT 
M3-3a Toro, MTO ycunne, Heb5xoA"Moe a^a bw- 
npaBneHMfl CMJiToro ynacTKa o6caAHOM konoH- 
Hbi BcerAa MeHbUje ycn/infl, Heo5xoAMMoro 

A/»fl nepBMMH0MAe<t)OpMaUMMTOM >Ke KOnOHHbl. 20 

Po/iMK. nepexaTUBaioiuiiMcn no HecMATOM 
cieHKe oScaAHOM ko/iohhu. nepeMeiuaflCb us 
BnaAUHbi 12 Ha BepmuHy 1 1 Ana paAnanbHoro 
naaa. OTOABMraer Kopnyc 1 ycxpowcTBa or ne- 

CMflTOM CTCHKM 8 CTOpOHy CMflTOM. BblABMXe* 25 

Hue po/iMKOB M3 Kopnyca npexpaiAaeTCfl 
noc/ie AOCTMxeHMfl mmm sepujiiH 1 1 j\hs paAw- 
anbHoro na3a. MaKCHMa/ibHoe paccroflHue, na 
KOTOpoe nepeMeiuaercfl po/imk. obinpaB/iqio- 
iMMM CMflTyto cieHKy o6caAHOM ko/iohhw. 6y- 30 
ACT paBHO cyMMe paccTOflHuw. na Koropwe 
BbiABMratOTcn M3 Kopnyca ynoMflnyruM m npo- 
TMBone>KaiMMi^ CMy po/imkm. B cnynae cmatma 
o6cdAHOti Ko/i0HHbt Ha KaxoM-To ee ynacTKe no 
BCCMy nepuMCTpy BbinpaaneHne ko/iohhw 6y- 35 
ACT ocytAecTBHATbcn HenocpeACTBeHHO Bce- 

MM MeibipbMfl pO/lMKaMM. TaKMM o6pa30M, B 

npouecce OAHoro o6opoTa Kopnyca 1 ycrpoti- 
CTBa BbinpaB/inejcfl yMacxoK oOcaAHoii ko/ioh- 
Hbi. paBHbii;^ no A/'MHe cyMMapnoi^ Bbicore 40 
B.epxHero m HtDKnero p«aob po/)mkob. /J/is bw- 
npaBncHMn Hii>Ke/iexau^Hx CMnrbix yqacxKOB 
o6caAHOwi KO/iOHHbi ycrpoMCTBO AonycKawT m 
noBTopntOT ORMCdHHbie onepauMM. 

45 

n p M M e p. flonycTMM.o6caAHafl KonoHna 
AwaMerpoM 299 mm (MapKa cia/in K, TonutMHa 
creHKii 12 mm) CMnra na r/iy6iiHe 3000 m. fl/ifl 
Tpy6 raKOM rpomhoctm Hapy>KHoe AaBnenne. 
npn KOTopoM Hanpfl)KeHMe b rene Tpy6w aoctm- 50 
raex npeAe/ia xeKyMecxM, pasno 130 kFc/cm^. 

3tO 3HaMMT. MTO A/»n CMJlTMfl 06caAHblX KOnOHH 

yKaaaHHoti npoHHociM AOCTaroMHo Hapy>KHoe 
AaeneHne nopPA^a 130 kFc/cm^. /J/ia Bwnpaa- 
/iCHMfl xaKMx KO/iOHH Tpe6yeTCfl raxxe ASBne- 55 
HMC (m/im 6oKOBoe Bbinpaa/ifltou^ee ycunne) b 
npeAe/iax 130 kTc na xa^KAwi^ KBaApaiHwi* 
caHTMMCTp KOHTaxra pa6oMero aneMenra (b 
AaHHOM c/iysae ponuKoa ycipoMCTaa co cma- 

TOlil CTCHKOM o6caAHOM KOnOHHW. 



YcTpoMCTBO cnycKacTCfl Ha rny6Mf<y 3000 
m Ha 6ypM/ibH0M KonoHHe AwaMerpoM 140 mm 
(Mapxa cra/iM K. TO/imnna creHKn 10 mm). flpM- 
aeAeHHbiM sec 1 nor. m raxoM ko/iohhw paaen 
Pnp = 38,8 kFc/m, npeAe/i TexyMecTM Oiex = 
5000 xrc/cM^. 

Bee Bcew 6ypn/ibH0M ko/iohhw SyACT 

P- 38,8 -3000= 116400 xfc. 

ripn K03(t)(t)MUMeHTe aanaca npoMHOcin 
K= 1.3 

rj ^OreK. _ 5000 . «q-c r / 2 

Oiion. YY =3846 kTc/cm^ 
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<7„ = 



Sce'i.ipy6bi 

SceM.Tpy6M = 40.7CM ^ 

116400 
40 



= 2860 Kfc/CM^ 



MoMCHT conpoTHBneHun KpyMeHMio 



W = 



71 ■ D 
16 



W Dud- COOTBerCTBeHHO Hapy)KHI>iA M 

BHyTpeHHMil^ AnaMerpbi eypvinbHoii ko/iohmu, 
m: 



W=M£_ai4i(1_0.86^) = 



= 0.000244 M = 244 cm ^ 

143(1) 

3 r Kac = np ~ H ; 
Titac = / np - (J H2 • 

Y ^ 



— 2 T" 



V 1 — 

OiKyAa AonycTMMbiM mombht, c kotopum 
M0)KH0 CKpyHnaaTb eypnAbHyK) KonoHHy a^« 
npuBeAeHMfl ee ao apameHne. GyAer 



M = W 



'A'^Z&i^ 244 /3846 ' - 2860^ 
=361 120 Kf^- CM = 3611 Kf 
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JorjxB ycM/ine. BOSHviKaKJtuee ot aioro mo- 

MBHTa. COCTaBMT 

Q = — = ^^^^ = 40573 Kfc 
^ 0.089 ^ 

2 

TAe Di - HapyxHWM f^iABMerp Kopnyca ycrpoi^- 
CTBa (naroTas/iMBaeTCfl m3 YBT AwaMerpoM 
178 mm), m. 

Dpii Bucore oahopo po/inKa 100 mm, A^a* 
Merpe 40 mm m BbiABVDKeHHii KaxAoro poniiKa 
M3 Kopnyca ycipov^CTBa Ha 5 mm nnoiuaAt koh- 

laKia Skom. PO/IMKOB CO CMflTOM cieHKOi^ o&- 

caAHOv^ KonoHHbi 6yAeT wsMeHJiTbcn ot 1 ao 
145 CM^ 

BoKOBoe Bbinpas/inwiuee ycn/ine. C03Aa- 
saeMoe ycTpowcTBOM. paBHo 



3to ycM/ine no Mepe BUABMjKeHMfl po/in- 

KOB Ma KdHaBKM KOpoyCa VCTDOMCTBa 6vAeT 

M3MeHflTbC« OT 40573 AO 280 kPc/cm^. mto 
3HaMiiTenbHo npeBOCxoAHTyGM/ine, Heo6xoAM- 
Moe f\ns\ BunpaB/ieHiifl paccMaTpi^BaeMo^ 

CMflTOl^ 06caAH0i!l KOnOHHbl. 




(pupl 



cDopMyna M3o6peTeHM« 
VcTpoMCTBO A^n BwnpaB/ieHiifl o6caAHOM 
KonoHHw. BKnionaiOLuee Kopnyc c kohmmcckm- 
MM npRMOM i/i o6paTHOii HanpaS/lfllOLUMMM M 

5 KO/ibueBbiM na30M na HapyxHoii noBepxHo- 
CTM, noc/ieAOBaTe/ibHo ycTaHOB/iCHHwe b 
KO/ibueBOM naay Kopnyca Ko/ibua c naaaMM Ha 
BaanMHo o6paiAeHHwx noBepxHocTPx, ycTa- 
HOBncHHbie na Kopnyce Me>KAy KO/ibuaMM c 

10 BO3M0)KHOCTbio BpaiMeHiin po/iMKM c Bbicryna- 
MM B BepxHei^ ii HMKHevi MacTflx. pacno/ioxeH- 
HbiMH B nasax KO/ieq. OT/iMMatoiueecn 

TBM, MTO. C UenbKD nOBbllUeHMfl HaAeXHOCTM 

pa60TU ycrpoMCTBa 3d cmbt npeAOTBpaiueHun 
15 ero 3aK/iMHMBaH(ifl b cKBa)KiiHe npn OAHOBpe- 
MCHHO^ 3K0HOMi^ii SHepropecypcoB 3a CMer 
d6ecneMeHMflyMeHbiueHM« KpyTfliueroMOMen- 
Ta, na napyxHoi;^ noBepxHocTn Kopnyca Bbi- 
no/ineHbi paA^anbHbie naabi, nMeiotuvie b 
20 nonepcHHOM ceHeHMn Kopnyca pasHOMepHo 
ii3MeHnK)Luyiocfl rnyGuHy A^n paAvia/ibHoro 
nepeMeiuenvifl ponnKOB. npuMeM po/imkm pa3- 
MeiueHbi B paAvia/ibHbix na3ax Kopnyca c 
B03M0)KH0CTbK} paA^a/ibHoro nepeMetue- 

25 HMfl. KO/lbUa yCTanOB/ieHU C B03M0)KH0CTbK) 

BpaiueHMsi oTHOCMTenbHo npoAonbHoi^ ocm 
Kopnyca. a A^nna nasoB KO/ieu b nonepeMHOvt 
nnocKOCTM Kopnyca pasHd Be/iMMnne paA^anb- 
Horo nepeMetueHviR po/imkob. 
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